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Research Topic
There are several well-known
impacts of climate change on our
planet, such rising sea levels or
warming temperatures. However, I
wanted to explore a way in which
climate change could potentially
impact soils.

(Vanderlinden)

Audience
As someone who studies atmospheric
sciences, I chose this topic since I am
interested in how weather and climate
affect all aspects of life. I specifically am
interested in the side that deals with risk
management, hazards, and catastrophic
events. As we’ll see, climate change can
impact soils in a way that can cause
such events.

Weather and climate impact
every person everywhere on
Earth, which is why this
topic can be relevant and
interesting to everyone.
(Mauree)

Why does it matter?
Although there are not many ways to stop the effects
of climate change from currently happening, we can
still study which aspects of the planet are being
affected, how to mitigate the impacts, and how to
protect people from any dangers they may bring.
We may be lucky enough to not personally feel any
impacts where we live now. However, that may not be
the case later in our lives, nor in our children's lives.

Terms to Know

Soil Erosion

Landslide

The process of losing
topsoil to wind, rain, and
other natural forces that
can also be exacerbated by
anthropogenic activities
(Mulvihill)

The movement of earth
or rock down a slope
that is caused by
geology, morphology, and
human activities.
(“Landslide”)

Climate Model
The simulation of
weather patterns over
time under different
scenarios by a computer
program
(Eltahir)

Societal Impacts
Climate change is bound to impact the
severity and frequency of natural hazards
around the world. A negative effect of the
changing climate that one may not think
of as easily is soil erosion, which can
happen more often due to the heightened
amounts of precipitation and floods that
climate change may bring over time. Soil
erosion can result in natural disasters
such as landslides. Places in the world
that may have high susceptibility to these
disasters could suffer from several
consequences in the future that will
affect their economies and quality of life.
(Senanayake and Pradhan 2)
(BBC)

In my primary article, “Predicting soil erosion
susceptibility associated with climate change
scenarios in the Central Highlands of Sri
Lanka”, the authors asked the question of how
soil erosion vulnerability may be altered under
different projected climate scenarios. There is
limited research on this topic, which is why
they wanted to dig deeper into the question. It
was especially worth studying to them
considering the impacts that soil erosion, and
the hazards that come with it, can have on
people’s livelihoods.
(Senanayake and Pradhan 1)

Methodology
Sri Lanka
The researchers in this study attempted to
predict future soil erosion susceptibility with
several climate projected models in the Central
Highlands of Sri Lanka. This area experiences
landslides often, as it receives a considerable
amount of rainfall a year from two monsoons
and inter-monsoons. Now, it has been
experiencing an increase in rainfall and changing
precipitation patterns over the past several
years, which makes it a great case study to see
how soil erosion susceptibility could change also.
(Senanayake and Pradhan 1)

Results
From their predicted climate
scenarios, the researchers
concluded that soil erosion
rates could rise from a
current 4% in 2020 to 22% by
2040. Therefore, soil erosion
vulnerabily in this region will
increase, along with the risk
of natural disasters like
landslides.
(Senanayake and Pradhan 7)

4%
22%

Implications
Sri Lanka is a case study of where soil erosion
risk may rise due to climate change, but it can
happen to other regions of the world too. Soil
erosion, and the landslides that may come with,
can destroy livelihoods, halter agricultural
productivity, and affect countries' economies.
Implications from this research suggest that
risk management practices for soil erosion need
to be studied further, as adverse effects from
this natural hazard will continue to increase.
(Senanayake and Pradhan 8)

(“Sri Lanka mudslide”)

Experimental
Research

I chose the Fallow field and the
Continuous Corn: Nitrogen Trial field
from which to take soil samples
since they are the same soil type. I
wanted to find out the differences in
their soil health and nutrients, as one
is an uncultivated piece of land and
the other is not.
(Vanderlinden)

Fallow

Continuous
Corn

Soil Sampling Lab
Upon digging my soil samples, I found
the fallow to be a drier, lighter-brown
soil compared to the continuous corn
sample. Because it is an uncultivated
piece of land, it also had more dead
grasses, plants, and crawling insects
on the top of the soil. The continuous
corn soil was easier to dig, as it was
moister. It was softer and darker
brown in appearance, with less weeds
and bugs in the way.

Sieving Lab
After being lied out to dry for a week,
both samples become more similar in
color and texture. They also both
crumbled and grinded easily in lab
when I needed them too. The
continuous corn sample was still a
little darker in color than the fallow,
but not by much. It also contained
more pieces of debris than the fallow
did that I had to pick out, such as
sticks and leaves.

Soil Texture Lab Results - Fallow

35%

45%

20%

Clay

Sand

Silt

Soil Type: Clay Loam

Soil Texture Lab Results – Continuous Corn

38%

40%

22%

Clay

Sand

Silt

Soil Type: Clay Loam

More Results
pH Results

● Fallow: 8.86
● CC: 7.41

The Continuous
Corn Sample is
more acidic

EC Results

● Fallow:
450mS/cm
● CC:
402mS/cm
The Fallow
sample has a
slightly higher EC

K Analysis
Results

● Fallow:
𝑙𝑏 𝑃
80.0

● Fallow:
𝑙𝑏 𝐾
534
𝑎𝑐𝑟𝑒

●

CC: 506

P Analysis
Results

𝑎𝑐𝑟𝑒

𝑙𝑏 𝐾
𝑎𝑐𝑟𝑒

Both samples
were classified as
Above Optimim

● CC: 115.4

𝑙𝑏 𝑃
𝑎𝑐𝑟𝑒

Both samples
were classified as
Very High

Comparisons – pH and EC Results
Fallow Results
The only other student who reported
a pH value for the fallow got a value
of 8, which is pretty close to my value
of 8.86. For EC, two students got
values of 317mS/cm and 337mS/cm,
which were both a bit lower than my
value of 450mS/cm for the fallow.

Continuous Corn Results
For the continuous corn, other
students got pH values of 7.52, 7.94,
and 5.45. My value of 7.41 was close to
the first two values listed. For EC,
other students got values of
102mS/cm, 468mS/cm, 0.22mS/cm,
256mS/cm, 0.34mS/cm, 635mS/cm,
927mS/cm, 789mS/cm, and
278mS/cm. Some of these values seem
to be very low outliers, but my value of
402mS/cm seems to fall into the
middle of the rest.

K Analysis Lab and P Analysis Lab Results
•

•

•

𝑙𝑏 𝐾

𝑙𝑏 𝐾

At 534𝑎𝑐𝑟𝑒 and 506𝑎𝑐𝑟𝑒 , both my fallow and continuous corn samples were classified as “Above
Optimum (Very High)” according to the Rutgers Soil Fertility Test Interpretation. This means that
there is a more than adequate amount of potassium in both samples that there is not any lack of
this nutrient that would cause a limit in crop yields.
𝑙𝑏 𝑃
At 80.0𝑎𝑐𝑟𝑒 , my fallow sample was considered “Very High” for phosphorus concentration. There
was not an exact category for a fallow field for this classification, so I used the Grasses category,
which may have impacted my results. Under the Corn category, the continuous corn sample was
𝑙𝑏 𝑃
also considered “Very High” at 115.4𝑎𝑐𝑟𝑒 .
My results from the P Analysis Lab are a bit surprising since the fallow sample had a higher
concentration of potassium than the continuous corn sample in the K Analysis lab, but a lower
concentration in this lab. This could possibly be attributed to the fact that my P Analysis
standard curve was not perfect, or that there was no exact category for a fallow field.

Comparisons – K Analysis Lab and P Analysis Lab
K Analysis Lab
For the K Analysis Lab, there were only a
few others who used the fallow as their
sample. They received slightly lower values
𝑙𝑏 𝐾
𝑙𝑏 𝐾
than me of 408.0𝑎𝑐𝑟𝑒 and 423.75𝑎𝑐𝑟𝑒,
however, they were still classified as Above
Optimum. There were many more people
who used the continuous corn as a sample,
which meant a lot more variety in results.
My value seemed to fall in the middle of the
𝑙𝑏 𝐾
other results, with the lowest being 313.8𝑎𝑐𝑟𝑒
𝑙𝑏 𝐾
.
𝑎𝑐𝑟𝑒

and the highest being 1052.0

P Analysis Lab
For the P Analysis Lab, others who used
the fallow got slightly lower results than
𝑙𝑏 𝑃
𝑙𝑏 𝑃
𝑙𝑏 𝑃
me of 45.2𝑎𝑐𝑟𝑒 , 56.15𝑎𝑐𝑟𝑒 , and 68.14𝑎𝑐𝑟𝑒 ,
but they still fell into the Very High
category for phosphorus concentration.
Results again were still variable for the
continuous corn samples, with the lowest
𝑙𝑏 𝑃
value being 35.84𝑎𝑐𝑟𝑒 and the highest being
𝑙𝑏 𝑃

312.2𝑎𝑐𝑟𝑒 . Most were still classified in the
High or Very High categories.

Continuous
Corn

Fallow

POXC
Lab
Results

501

•

𝑚𝑔 𝑅𝐶
𝑘𝑔 𝑠𝑜𝑖𝑙

720

𝑚𝑔 𝑅𝐶
𝑘𝑔 𝑠𝑜𝑖𝑙

The continuous corn sample had a higher
POXC value than the fallow, meaning that it is
likely more biologically active and productive.
Others in class either had similar values as
me for the continuous corn or a bit higher,
𝑚𝑔 𝑅𝐶
𝑚𝑔 𝑅𝐶
ranging from 800
to 1300
.
𝑘𝑔 𝑠𝑜𝑖𝑙

𝑘𝑔 𝑠𝑜𝑖𝑙

POXC

P Analysis
P Analysis Standard Curve
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Above are the standard curves I created from my data from both the POXC and P Analysis
Labs. I was highly confident in my results from the POXC Calculations Lab since all my
data points fit onto the line of best of fit. My P Analysis standard curve was not as perfect;
however, most points were on or close to the best fit line. Therefore, I do not believe it
was too bad to cause a large margin of error in my P Analysis results.

7

Fallow

Microbial
Activity
Titration Lab
Results

41.7

•

𝑚𝑔 𝐶𝑂2
𝑘𝑔 𝑠𝑜𝑖𝑙 ∗ 𝑑𝑎𝑦𝑠

Continuous
Corn
47.6

𝑚𝑔 𝐶𝑂2
𝑘𝑔 𝑠𝑜𝑖𝑙 ∗ 𝑑𝑎𝑦𝑠

The continuous corn sample had a slightly
higher microbial activity value than the fallow,
meaning it is likely healthier regarding how
well it supports microorganisms. For both
samples, others in class had similar values as
me, while others had values ranging from 50
𝑚𝑔 𝐶𝑂2
𝑚𝑔 𝐶𝑂2
to
100
. My confidence in
𝑘𝑔 𝑠𝑜𝑖𝑙∗𝑑𝑎𝑦𝑠
𝑘𝑔 𝑠𝑜𝑖𝑙∗𝑑𝑎𝑦𝑠
these results are not as high since I may have
overshot some of my titrations.

Fallow
Titrations

Continuous
Corn
Titrations

Cotton and Slake Tests
Cotton Test

Slake Test

The fallow sample disintegrated the cotton
cloth into several pieces. They were ragged
on the edges, very thin, and brown-colored.
When taking a piece by the ends, I barely
had to pull for the fabric to rip apart into
two, showing a significant loss in tensile
strength.

The fallow sample broke apart easily upon
entering the water but stopped flaking after
several minutes. When lifted out of the water,
the ped immediately melted into several pieces.
Ultimately, it had more soil accumulated at the
bottom of the cup by the end. This likely means
that it is less healthy than the continuous corn
when it comes to soil stability.

When searching my continuous corn
sample for the cotton, I could not find it
anywhere. The soil completely
disintegrated the cloth, which shows that
it has a higher level of biological activity.

The continuous corn sample also flaked
fairly easily initially, but not to the extent
that the fallow did. It did have a foggier,
brownish color though. When lifted out of
the water, it did not break into as many
pieces as the fallow did.

Continuous Corn
Slake Test

Fallow Slake Test

Fallow Cotton Test

Fallow and Continuous Corn
Slake Test Comparison

Continuous Corn
Cotton Test

Conclusion
Fallow
The fallow sample was healthy regarding the results
from my K Analysis and P Analysis Labs, since it was
not depleted of those two nutrients. This makes
sense to me since the whole point of a fallow field is
to give the soil a break in order to regenerate its
nutrients.

Continuous Corn

The Continuous Corn field also proved to be healthy
from my results in the K Analysis and P Analysis
Labs. The field is managed and fertilized, which may
explain why it is not depleted of nutrients either.

Conclusion Continued
Although both the fallow and continuous corn
were considered healthy when it came to
potassium and phosphorus nutrient levels, I
believe that the continuous corn sample is
healthier overall. From the Microbial Activity
lab, I found that the continuous corn sample is
healthier regarding how well it can support
microorganisms. Additionally, results from both
the POXC Calculations and Cotton labs show
that it is more biologically active and productive
than the fallow. This may be attributed to the
fact that it is fertilized and managed by humans,
whereas the fallow has been left uncultivated.

Error Analysis and
Future Directions
•

In labs, there were areas where error could have been introduced.
For example, my sample of hydrogen peroxide got splashed around
as I drove and walked with it. In the Soil Texture lab, we did not get
to have our samples sit for a full 2 hours, which could have led to an
overestimation of their clay percentages. In the P Analysis and POXC
Labs, our standard curves may not have been perfect. Some of my
titrations were overshot in the Microbial Activity Lab. However, I do
not think any of my results varied too greatly from these errors, and
that they still make sense.

•

Now that I have completed all these labs, it raises the question of
how my results for these two samples would change in a few years
or so. If the fallow field sat even longer uncultivated, I wonder how
it would impact its soil nutrition levels, and if there would be bigger
differences in its results and the continuous corn field’s results.

Thank you!
CREDITS: This presentation template was created by Slidesgo,
including icons by Flaticon, and infographics & images by Freepik
Please keep this slide for attribution
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